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General Considerations
All reactions were run in oven-dried or flame-dried glassware under an atmosphere of N 2 . Solvents used in hydroacylations were purchased as anhydrous grade, degassed by three freeze-pump-thaw cycles, and stored over 3 Å MS within an N 2 filled glove box. Solvents used for substrate synthesis were purified using an Innovative Technologies Pure Solv system. All of the vinylphenols used in this study were described in our previous report (Murphy, S.K.; Bruch, A.; Dong, V.M. Angew. Chem. Int. Ed. 2014 , 53, 2455 . The molarity of organolithium reagents was determined by titration with isopropanol/1,10-phenanthroline. Liquid aldehydes were distilled under reduced pressure and degassed by three freeze-pumpthaw cycles prior to use. Solid aldehydes were purified either by washing with saturated aqueous sodium bicarbonate solution or by column chromatography. Reactions were monitored either via gas chromatography-mass spectrometry (GC- 
Rh-catalyzed Hydroacylation to Synthesize Branched Ketones
The hydroxyketone products of this study can exist in equilibrium with two diastereomeric hemiketal forms in widely varying ratios and this is noted where appropriate in the characterization data. This phenomenon can give rise to very complicated NMR spectra because purified compounds can exist in three different isomeric forms. 
4-(2-hydroxy-5-nitrophenyl)-1-phenylpentan-3-one-5-d
To a 1 dram vial was added 4 mol % [Rh(COD)OMe] 2 and 8 mol % dcpm. The vinyl phenol (0.2 mmol, 1 equiv), aldehyde (1.5 equiv), and THF (200 μL) were added to the vial which was then sealed with a Teflon-lined screw cap. The reaction was heated to 60 °C for 24 hours and then cooled to room temperature. The branched to linear ratio was determined by integration of the methine proton (quartet) of the branched product versus the methylene protons of the linear product (triplets) in the crude 1 H NMR spectrum.
The product was isolated by preparatory TLC as a colorless oil (54.0 mg, 90% The product was isolated by preparatory TLC as a white solid (50.3 mg,78% [Rh(dcpm)(4-nitro-2-vinylphenolate)(hydrocinnamaldehyde)]
To the NMR sample from the synthesis of [Rh(dcpm)(4-nitro-2-vinylphenolate)] (above) was added 5 μL of hydrocinnamaldehyde. The title compound could be observed in small quantities (ca. 10 %) transiently before being converted to the hydroacylation product below. Larger quantities could be formed if excess 4-nitro-2vinylphenol and aldehyde were added to establish a steady state concentration of the title compound. However, due to the high concentration of reagents required to form this complex, we could only characterize it by 31 P NMR. We assign the structure as the title compound by comparison of the chemical shift and coupling constants to [Rh(dcpm)(4-nitro-2-vinylphenolate)]. Both the title compound and [Rh(dcpm)(4-nitro-2-vinylphenolate)] display a 31 P peak at about 1 ppm with a coupling constant to Rh of ca. 125 Hz. We assign this peak as the phosphine trans to the phenoxide. A new peak at -9.9 ppm is present in the title compound which we assign as the phosphine trans to the aldehyde. Analysis of the reaction mixture by ESI MS confirmed formation of [Rh(dcpm)(COD)] + and the anion of the hydroacylation product. As well, a dimer of the hydroacylation product and its phenolate was observed by ESI MS when both excess aldehyde and olefin were added.
